By means of "short-time" tension tests a series of alloy steels has been tested at different elevated temperatures. The proportional limit was determined in each case. The materials tested were a plain carbon steel and commercial alloys of chromium, vanadium, and iron with and without additions of tungsten, silicon, or aluminum; also chromium-tungsten, nickel-molybdenum and several austenitic steels with and without tungsten. Metallographic study revealed very little intercrystalline weakness and no marked or significant change in structure resulting from the high temperature tests. The addition of tungsten increases the "structural stability" of the austenitic alloys. Hardness was determined as a further indication of tempering which might have occurred during the heating.
The temperature at the ends of these bars was approximately 500°F. lower than at the gage length of the bars and was assumed to be without effect on the original structure. In the case of Figures 16 and 17 , the samples were taken from the butt ends of tension bars which had not been heated above room temperature. [Voi.4 The samples representative of the alloys after heating (figs. 15 to 17) were taken at the center of the gage length of the bar close to the fracture in the case of the short-time tests and from a corresponding position (center of gage length) from the bars used in the flow tests. These latter bars were in the unfractured condition. EE1454. FS-1, lot B Fig. 18, c, d . Fig. 18 , e, f. Fig. 18 , g, h.
'S," short-time test.
L," long-time or flow test.
VI. DISCUSSION
The decided advantage of alloy steels over plain caibon steel for withstanding a load at elevated temperatures is very evident from the foregoing results. The proportional limit at elevated temperatures of the carbon steel used was very much lower than that of any of the alloy steels used at the corresponding temperature, and, furthermore, when stressed beyond the proportional limit, the rate at which the stress-strain curve for the alloy steels deviated from a straight line was much less than in the case of the carbon steels.
It is of interest to note in the two lots of chromium-vanadium steel (heat 10-518) which had been heat-treated differently so as to produce a decided difference in their tensile properties, as determined under ordinary conditions, that a marked difference in their tensile properties was maintained at temperatures up to 800°to 1,000°F. In expressing relative merits of steels intended for service at high temperatures, the stress required for causing a total "flow" or extension of 1 per cent or of 0.1 per cent at any given temperatures in 1,000 hours is commonly used. This has been done in Figure 12 which 
